A novel secondary metabolite SCH 42282 (1) , with antifungal activity was isolated from the fermentation broth of a soil actinomycete identified as a Microtetraspora sp. The active compound was separated from the fermentation broth by butanol extraction and purified on a silica gel column and by multi-coil counter current chromatography. The compound was identified as a novel macrolactam trisaccharide related to SCH 38518 (4) . The structure was established by hydrolysis of the parent compound and spectroscopic studies of the acetate derivative. The compound is active against Candida spp. (Geometric During our search for novel antifungal antibiotics using the galactose permeation assay,1) we isolated a and one macrolactam disaccharide,6) all from the fermentation broths of various actinomadurae. Another actinomycete, SCC 1829, produced the macrolactam SCH 38518 (4)2) along with an unknown compound, SCH 42282 (1), identified as a novel macrolactam trisaccharide. In this report, we describe the taxonomy of the producing strain, the fermentation conditions for production of the active metabolite, as well as isolation, physico-chemical properties, structure elucidation and biological activity of the novel antifungal compound.
Materials and Methods
The Microorganism 
Isolation
The culture, SCC 1829, produces one major compound, 1, and several minor components including macrolactam monosaccharide 42). The procedure for the isolation of 1 is described in Figure 1 . A 4.0 liters portion dryness. The oily residue was dissolved in a minimum amount of methanol and precipitated by addition to a mixture of ether and hexane (2:5). The resulting precipitate was filtered, dried (5.7g) and purified on a Waters Preparative 500 HPLC using a silica gel cartridge and eluting with a mixture of chloroform and methanol Hydrolysis with 4N HCl to obtain the Aglycone One hundred mg of 1 was mixed with 5ml 4N HCl in a sealed tube under reflux for 4 hours, diluted with water and extracted with 200ml ethyl acetate. The organic extract was dried over anhydrous Na2SO4 and the solvent was evaporated to obtain the aglycone (6) 28.5mg as white solid. This was compared by TLC (solvent system: chloroform: methanol, 95:5) with the aglycone of SCH 38518.
Acetylation of the Aglycone The aglycone 6, (25mg) was converted to acetate by stirring with a mixture of acetic anhydride/pyridine (1:1.5, 5ml) at room temperature overnight, quenched in ice and extracted with 100ml ethyl acetate. The solids obtained were purified by passing through a silica gel column and eluting with a mixture of ethyl acetate and hexane (3:7). The pure aglycone monoacetate 7, obtained was compared by TLC (ethyl acetate: hexane: methanol 50:50:1) with the aglycone monoacetate of SCH 385182) by TLC.
Mild Hydrolysis
One hundred mg of 1 was partially hydrolyzed by dissolving it in 30ml mixture of 0.1N HCl and methanol (2:1) and stirred overnight at room temperature, methanol was removed from the reaction mixture, filtered and the solids obtained were dried and compared by TLC (toluene: methanol 8:2) and HPLC with authentic samples of SCH 38518 (4) and SCH 39185 (5) .
The filtrate was freeze dried and the sugars obtained were converted to pentaacetate by stirring with a mixture (5ml) of acetic anhydride and pyridine (1:1.5) overnight. The reaction mixture was quenched in ice and the aqueous solution was extracted with 100ml ethyl acetate. The organic extract was washed with dilute HCl, brine and dried over anhyrous Na2SO4 and the solvent removed. The sugars obtained was compared (by TLC) with pentaacetates of various hexoses.
Results

Identification of SCC 1829
The producing strain, SCC 1829, is filamentous and gram positive. On agar, non-fragmenting substrate mycelia were formed. Aerial mycelia were not formed on any of the media tested nor were spores formed on the vegetative mycelia. Chemical analysis of the cell wall indicated the presence of meso-diaminopimelic acid, glutamic acid, alanine, glucosamine and muramic acid with traces of rhamnose (type III). Whole cell sugar analysis showed the presence of large amounts of madurose with traces of rhamnose (type B). The phospholipid pattern was PIV: major amounts of phosphatidylmethylethanolamine, minor amounts of phosphatidyl- Fig. 2 , The sugar level in the fermentation medium depletes as the cells grow and then levels off as the antibiotic production starts. The packed cell volume (PCV) which indicates cell growth continues to increase until the production of antifungal reaches to its optimum and then levels at the end of the fermentation. The antifungal production starts between 24 and 48 hours and peaks at 100 hours of fermentation.
Isolation SCH 42282 (1) is soluble in butanol and can be separated from the broth by butanol extraction. Four THE JOURNAL OF ANTIBIOTICS MAY 1998 Table 1 . Physico-chemical properties of the acetate (2).
liters of fermentation broth gave 5.7g of active crude material. The active fractions obtained after preparative HPLC showed mixture of 1, 4 and minor amounts of other macrolactoms. The profile of elution of macrolactams obtained by Counter Current Chromatography (CCC) is shown in Fig. 3 . SCH 42282 elutes as a broad band after three column volumes of elution through the CCC coil. One hundred mg of enriched solids yielded 14.9mg of 1 (80% purity).
SCH 42282 is basic in nature, showed a positive ninhydrin test, and an end absorption in the UV spectrum. The IR spectrum indicated the presence of an amide functionality (1655, 1540cm-1). The physicochemical properties and lipid nature showed a resemother macrolactams, behaves as a lipid and can be detected on a silica gel plate by water spray. The FAB mass spectrum showed a molecular ion peak at 781 (M+H)+, 162 mass units higher than macrolactam disaccharide 36) and a fragment ion peak at 457, which is due to the SCH 38518 moiety. High resolution mass measurements revealed the molecular formula to be C37H69N2O15 (Obsd. 781.4651 calcd for C37H69N2O15, 781.4697). The molecular formula of 1 is C6H10O5 higher than that of SCH 42729 (3) . These data suggested that the compound contained one hexose sugar more than 3. However because of the unstable nature of the compound, further structural studies were accomplished by evaluation of the spectral data of the stable acetyl derivative.
The SCH 42282 purified over CCC was acetylated with a mixture of acetic anhydride and pyridine to obtain an acetyl derivative (2) . The spectroscopic properties of 2 are shown in Table 1 . The FAB mass spectrum of this compound showed a molecular ion peak at 1159 (M+H)+, revealing it to be the nonaacetyl derivative. and a secondary methyl at b 1.08 and revealed the pattern is similar to that in macrolactam monosaccharides (4 or 5) with two additional sugars. 13C NMR of 2 along with triacetate of SCH 38518 and SCH 39185 are shown in Table 2 . 2D (1H-1H) correlation spectrum showed that the sugar B is attached to sugar A at C-2 and that the sugar A is attached to the aglycone at C-9. 2D (1H-1H) correlation spectrum also showed that the sugar C was attached to sugar B and not to sugar A. The attachment of sugar C was established to be at C-4 of sugar B.
Comparison of the 13C chemical shift data of the acetates of 1, 3 and 4 confirmed the presence of macrolactam ring and three sugars in the molecule.
Aglycone 6, obtained from hydrolysis of 1 with 4N HCl on TLC comparison with the aglycone of 4 indicated that they are identical. The aglycone was further acetylated with acetic anhydride/pyridine to yield a monoacetate (7) which on further comparison (TLC and spectral data) with aglycone monoacetate of SCH 385182) confirmed its structure.
Mild hydrolysis of 1 by 0.1N HCl and methanol (2:1) yielded a monosaccharide and sugars in the aqueous solution. The monosaccharide was found to be identical with SCH 38518, indicating the amino sugar to be mycosamine. The sugars were converted to their pentaacetates and both were identified to be glucose pentaacetates on comparison with an authentic sample. (3), SCH 38518 (4) and SCH 39185 (5) . Biological Activity
The in vitro antifungal activity of 1, 3 and 4 against various yeasts and dermatophytes in Sabouraud dextrose broth (SDB) and Eagles minimum essential media (EMEM) are shown in Table 3 . All are active against fold) than in EMEM. In general, it can be seen that the addition of sugar units to the parent resulted in lower potency. SCH 38518, the monosaccharide, was the most active compound followed by SCH 42729, the disaccharide, with SCH 42282, the trisaccharide being least active.
